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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device in which an 
impact on a semiconductor chip in manufacturing is more reduced than 
heretofore, and to provide a method for manufacturing it. 
SOLUTION: The semiconductor device comprises an insulation substrate 20, 
a conductive pattern 21 formed on the insulation substrate 20, a first 
semiconductor chip 25 provided on the conductive pattern 21, and a second 
semiconductor chip 28 a part of which overhangs from the top of the first 
semiconductor chip 25. An electrode 29 of the second semiconductor chip is 
provided to the overhanging part. The electrode 29 is electrically connected 
to the conductive pattern 21 through a metal bump (first terminal) 30. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

An insulating base material, 

The conductor pattern formed on said insulating base material, 
The 1 st semiconductor chip prepared on said conductor pattern, 

It has the 2nd semiconductor chip in which a part stretches and appears from said 1 st semiconductor chip, 
The semiconductor device characterized by having prepared the electrode of said 2nd semiconductor chip in said 
part out of which it stretched and came, and connecting this electrode and said conductor pattern electrically 
through the 1 st terminal. 
[Claim 2] 

Said 1st terminal is a semiconductor device according to claim 1 characterized by being a metal bump. 
[Claim 3] 

The semiconductor device according to claim 1 or 2 characterized by having had the 3rd semiconductor chip in 
which a part stretches and appears from said 2nd semiconductor chip, having prepared the electrode of this 3rd 
semiconductor chip in said part out of which it stretched and came, and connecting with said conductor pattern 
electrically through the 2nd terminal. 
[Claim 4] 

Said 2nd terminal is a semiconductor device according to claim 3 characterized by being the structure which piled 
up two or more steps of metal bumps. 
[Claim 5] 

The process which forms a conductor pattern on an insulating base material, 
The process which fixes the 1st semiconductor chip on said conductor pattern, 
The process which forms a terminal on the electrode of the 2nd semiconductor chip, 

The process which piles up said 2nd semiconductor chip on said 1st semiconductor chip, and joins said terminal 
and said conductor pattern electrically, ~ .I.—. - . 

The manufacture approach of the semiconductor device characterized by ****(ing). 



[ I ransiation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the semiconductor device and its manufacture approach of the stack MCM (Multi Chip 
Module) type which comes to carry out two or more laminatings of the semiconductor chip to a detail more about 

-2- 



a semiconductor device and its manufacture approach. 
[0002] 

[Description of the Prior Art] 

In recent years, by the stack MCM which accumulates two or more semiconductor chips, the flow of the 
formation of a thin chip of the semiconductor chip is remarkable with the demand of the miniaturization of a 
semiconductor package, or thin-shape-izing. The sectional view of the stack MCM concerning such a 
conventional example (henceforth a semiconductor device) is shown in drawing 1 . 
[0003] 

As shown in drawing 1 , this semiconductor device is equipped with the wiring substrate 1 which has the 
electrode pads 3 and 12 and a bonding pad 5 to both sides of the core base material 4, and becomes them. On 
this wiring substrate 1, the lower-berth semiconductor chip 6 fixes in the state of a face down, and that electrode 
13 is electrically connected with the electrode pad 12 through Au(gold) stud bump 7. 
[0004] 

Furthermore, on this lower-berth semiconductor chip 6, the upper case semiconductor chip 8 with larger flat- 
surface size than the lower-berth semiconductor chip 6 pastes up in the state of face up with adhesives (un- 
illustrating). 
[0005] 

Thus, using a bigger chip than the lower berth for an upper case is based on the constraint on the design of the 
request of wanting to make easy wiring leading about of the wiring substrate 1, and an up-and-down chip, and it is 
characteristic of this kind of semiconductor device. 
[0006] 

Although the over hang jutted out of the lower—berth semiconductor chip 6 arises in the upper case 
semiconductor chip 8 by the difference in such a chip size, an electrode 9 is formed in the over hang. The 
electrode 9 is electrically connected with the bonding pad 5 of the wiring substrate 1 through a bonding wire 10. 
[0007] 

Such the lower-berth semiconductor chip 6 and the upper case semiconductor chip 8 are thin-shape-ized by 
each from the request of thin-shape-izing of a package (about 100 micrometers or less), and a resin seal is 
carried out with mold resin 11. And the solder bump 2 is joined on the electrode pad 3 of the wiring substrate 1 as 
an external connection terminal. 
[0008] 

[Problem(s) to be Solved by the Invention] 

By the way, since the electrode 9 is formed in the over hang and the deflective strength of the upper case 
semiconductor chip 9 is moreover declining by thin chip-ization although wirebonding is performed to the 
^.electrode 9- of the.upper case -semiconductor xhip £Jn case, aa, above-mentioned semiconductor device Js»- r ~ 
manufactured, as it becomes impossible for an over hang to bear the impact at the time_of wirebonding and is 
shown in drawing 2 , a crack will arise in the upper case semiconductor chip 8, or a chip crack will occur. 
[0009] 

Moreover, even if a chip crack does not happen, bonding will not be able to be performed to a request but the 

fault of bonding will arise because an over hang bends at the time of wirebonding. 

[0010] 

Although bringing the size of the upper case semiconductor chip 8 close to the size of the lower-berth 
semiconductor chip 6, and lessening the amount of overhangs of the upper case semiconductor chip 8 (the 
amount of overhangs) that it should cancel such un-arranging is also considered, now, a remarkable limit will be 
prepared in the combination of the chip which carries out a stack, and it is not desirable. 
[0011] 

This invention is created in view of the trouble of the starting conventional example, and it aims at offering the 
semiconductor device which can reduce conventionally the impact a semiconductor chip is shocked at the time of 
manufacture, and its manufacture approach. 
[0012] 

[Means for Solving the Problem] 

The conductor pattern with which the above-mentioned technical problem was formed on the insulating base 
material and said insulating base material, It has the 1st semiconductor chip prepared on said conductor pattern, 
and the 2nd semiconductor chip in which a part stretches and appears from said 1st semiconductor chip. The 
electrode of said 2nd semiconductor chip is prepared in said part out of which it stretched and came, and it 
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-solves with the semiconductor device characterized by connecting this electrode and said conductor pattern 

electrically through the 1st terminal. 

[0013] 

Next, an operation of this invention is explained. 
[0014] 

Since according to this invention it becomes the structure where the 1st terminal was prepared between the 
overhang section of the 2nd semiconductor chip, and the conductor pattern on an insulating base material and the 
1 st terminal serves as a support, the overhang section of the 2nd semiconductor chip does not bend at the time 
of manufacture, and it is hard coming to generate a crack and a chip crack in the 2nd semiconductor chip. 
[0015] 

Moreover, the mechanical strength of the layered product of the 1 st semiconductor chip and the 2nd 
semiconductor chip becomes firm by pasting up the 2nd semiconductor chip on the 1 st semiconductor chip 
through a glue line. 
[0016] 

In addition, the laminating of the 3rd semiconductor chip may be further carried out on the 2nd semiconductor 
chip. In that case, a part of 3rd semiconductor chip is made to jut out from the 2nd semiconductor chip, an 
electrode is prepared in the overhanging part, and the same advantage as the above is acquired by connecting 
electrically the electrode and conductor pattern on an insulating base material through the 2nd terminal. 
[0017] 

And the 2nd comparatively high terminal of height is realized by using a metal bump as the 2nd terminal in piles 

two or more steps. 

[0018] 

[Embodiment of the Invention] 
(1) The 1st operation gestalt 

Next, the semiconductor device concerning the gestalt of operation of the 1st of this invention is explained, 

following the production process. 

[0019] 

First, a process until it acquires the cross-section structure shown in drawing 3 (a) is explained. 
[0020] 

through hole 20a is formed in one side of the insulating base materia! 20 at the copper— clad base material (about 
200 micrometers in thickness) which comes to have the copper film whose thickness is about 20 micrometers, 
that of the insulating base material 20 is also obtained in the through hole 20a, and the copper-plating film is 
formed in field of one of the two at about 20 micrometers in thickness. In addition, the insulating base material 20 
may consist-of polyimide resin, an epoxy resin,, etc., and may be. a. rigid- base material, or may he a flexible i)ase~ . 
material. . ..... : . - 

[0021] 

And patterning of the copper— plating film of both sides of that insulating base material 20 is carried out by wet 
etching, it considers as conductor patterns 21 and 23, and solder resist 37 is further formed on this conductor 
pattern 21 and 23. Opening 37a is formed in the predetermined part of the solder resist 37, and the front face of 
conductor patterns 21 and 23 will be exposed from there. Moreover, conductor patterns 21 and 23 will be 
electrically connected through the copper-plating film in through hole 20a. 
[0022] 

The wiring substrate 24 is completed by the above. The wiring substrate 24 is used as the so-called INTAPOZA. 
[0023] 

Next, as shown in drawing 3 (b), the metal bumps 27, such as Au stud bump, are formed with a ball bonding 
method etc. on the electrode 26 of the 1st semiconductor chip 25, and it is electrically joined to a conductor 
pattern 21. As the approach of junction, a conductor pattern 21 and the metal bump 27 are heated and 
pressurized, and there is the approach of adding supersonic vibration to them, for example. By this, the 1st 
semiconductor chip 25 will fix on a conductor pattern 21. 
[0024] 

In addition, thinning of the 1st semiconductor chip 25 is carried out to about 100 micrometers or less that 

thickness of the package of completion should be made thin. 

[0025] 

Next, a process until it acquires the cross-section structure shown in drawing 3 (c) is explained. 
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10026] 

First, the 2nd semiconductor chip 28 with larger flat-surface size than the 1st semiconductor chip 25 is prepared, 
and the metal bumps (the 1st terminal) 30, such as Au stud bump, are formed with a ball bonding method etc. on 
the electrode 29. In addition, thinning of the 2nd semiconductor chip 28 is carried out to . about 100 micrometers 
or less that-izing of the completion package should be carried out [ thin shape ]. Moreover, the metal bump's 30 
height can be rationalized by controlling magnitude, sticking-by-pressure conditions, etc. of Au ball, and is set to 
about 150 micrometers with this operation gestalt. 
[0027] 

Subsequently, after forming a glue line 31 on the 1 st semiconductor chip 25 by spreading of paste material, or 
attachment of tape material, the 2nd semiconductor chip 28 is piled up in the state of a face down on the 1st 
semiconductor chip 25. In case it piles up, the electrode 29 of the 2nd semiconductor chip 28 ******s from the 
1st semiconductor chip 25, and the metal bump 30 on the electrode 29 is made to contact a conductor pattern 21 
(see the over hang of this drawing). 
[0028] 

The metal bump 30 is electrically joined to a conductor pattern 21 by sticking the metal bump 30 to a conductor 
pattern 21 by pressure, adding supersonic vibration, and heating them at about 200 degrees C in this condition. 
Since it can come, simultaneously the 2nd semiconductor chip 28 pastes up on the 1st chip 25 by the glue line 31, 
the mechanical strength of the layered product of the 1st and 2nd semiconductor chip 25 and 28 becomes firmer. 
[0029] 

In this operation gestalt, since the 2nd semiconductor chip 28 is electrically connected to a conductor pattern 21, 
without using the wirebonding method, the impact of wirebonding does not join the 2nd semiconductor chip 28. 
[0030] 

And since the metal bump 30 becomes a support, in the over hang of the 2nd semiconductor chip 28 not bending 
and being able to connect the 2nd semiconductor chip 28 to a conductor pattern 21 electrically good, neither a 
crack nor a chip crack arises in the 2nd semiconductor chip 28. 
[0031] 

. Since such an advantage is acquired even if it dods not make small the amount of overhangs of the 2nd 
semiconductor chip 28, it does not give a limit to the combination of each semiconductor chip 25 and 28 
comrades. 
[0032] 

After this, as shown in drawing 4 , they are covered by mold resin 32 by transfermold that the 1st and 2nd 
semiconductor chip 25 and 28 should be protected. And a solder bump is joined as an external connection 
terminal 38 on the conductor pattern 23 exposed from opening 37a of solder resist 37, and the semiconductor 
—package (semi conductor -device) .concerning this .operation, gestalt J& completed. Since a, solder, bump Js.used.as.an_~ 
extemal connection terminal 38, this semiconductor package is a BGA (Bail Grid Array) type thing.. 
(2) The 2nd operation gestalt 

With the 1st operation gestalt, although the number of stacks of a semiconductor chip (the number of laminatings) 
was two steps, the number of stacks may be three steps as not limited to this but shown in drawing 5 (a). 
[0033] 

In order to acquire the structure of drawing 5 (a), after carrying out the two-step stack of the semiconductor chip 
by the above-mentioned approach, the 3rd semiconductor chip 33 with larger flat-surface size than the 2nd 
semiconductor chip 28 is piled up on the 2nd semiconductor chip 28. Thinning also of this 3rd semiconductor chip 
33 is carried out to about 100 micrometers or less like the 1st and 2nd semiconductor chip 25 and 28. 
[0034] 

And the electrode 34 of the 3rd semiconductor chip 33 is jutted out from the 2nd semiconductor chip 28, and 
forms beforehand the metal bump (the 2nd terminal) 35 who becomes in piles two steps about Au stud bumps 35a 
and 35b by holding a ball bonding method twice on it. In addition, each stud bumps' 35a and 35b height is 120-130 
micrometers, and, thereby, the metal bump's 35 height becomes comparatively high with about 250 micrometers. 
[0035] 

And the metal bump 35 is electrically joined to a conductor pattern 21 by sticking the metal bump 35 to a 
conductor pattern 21 by pressure, adding supersonic vibration, and heating them at about 200 degrees C, after 
the metal bump 35 has contacted the conductor pattern 21. 
[0036] 

At this time, the 3rd semiconductor chip 33 fixes firmly on the 2nd semiconductor chip 28 by that glue line 39 by 
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forming a glue line 39 beforehand on the 2nd semiconductor chip 28. Such a glue line 39 may be formed by the 

same approach as the glue line 31 of description. 

[0037] 

Thus, even when piling up three steps of semiconductor chips, for the same reason as the 1st operation, gestalt, 
neither a crack nor a chip crack arises in the 3rd semiconductor chip 33, and the 3rd semiconductor chip 33 can 
be electrically connected to a conductor pattern 21 good. 
[0038] 

And with this operation gestalt, height becomes possible [ also forming about 250 micrometers and the 
comparatively high metal bump 35 ] by piling up Au stud bumps 35a and 35b two steps. In addition, Au bump's 
number of stages is not limited to two steps, but may constitute the metal bump 35 from three or more steps of 
Au bumps. 
[0039] 

Then, as shown in drawing 4 (b), molding of the mold resin 32 is carried out like the 1st operation gestalt, and the 
semiconductor package concerning this operation gestalt completes a solder bump by joining to a conductor 
pattern 23 as an external connection terminal 38 further. 
[0040] 

As mentioned above, although the gestalt of operation of this invention was explained to the detail, this invention 
is not limited to this. For example, although that by which thinning was carried out as each semiconductor chips 
25, 28, and 33 was used in the above, this invention is applicable also to the semiconductor chip by which thinning 
is not carried out. Moreover, the last gestalt of a package is not limited to a BGA type, but can apply this 
invention also to the semiconductor package of the PGA (Pin Grid Array) type which uses a conductive pin as an 
external connection terminal 38. 
[0041] 

The description of this invention is appended to below. 
[0042] 

(Additional remark 1) Insulating base material, 

The conductor pattern formed on said insulating base material, 

The 1st semiconductor chip prepared on said conductor pattern, 

It has the 2nd semiconductor chip in which a part stretches and appears from said 1 st semiconductor chip, 

The semiconductor device characterized by having prepared the electrode of said 2nd semiconductor chip in said 

part out of which it stretched and came, and connecting this electrode and said conductor pattern electrically 

through the 1 st terminal. 

[0043] 

- (Additional remade 2) The, flat-surface .size of .said 2nd semiconductor chip is. a semiconductor, device giverurt the 
additional remark 1 characterized by being larger than the flat-surface size of said 1st semiconductor chip. 
[0044] 

(Additional remark 3) Semiconductor device given in the additional remark 1 or additional remark 2 characterized 

by said 2nd semiconductor chip pasting up on said 1st semiconductor chip through a glue line. 

[0045] 

(Additional remark 4) Said 1 st terminal is a semiconductor device given in the additional remark 1 thru/or 

additional remark 3 characterized by being a metal bump. 

[0046] 

(Additional remark 5) Semiconductor device given in either the additional remark 1 characterized by having had 
the 3rd semiconductor chip in which a part stretches and appears from said 2nd semiconductor chip, having 
prepared the electrode of this 3rd semiconductor chip in said part but of which it stretched and came, and 
connecting with said conductor pattern electrically through the 2nd terminal thru/or the additional remark 4. 
[0047] 

(Additional remark 6) Said 2nd terminal is a semiconductor device given in the additional remark 5 characterized 

by being the structure which piled up two or more steps of metal bumps. 

[0048] 

(Additional remark 7) Process which forms a conductor pattern on an insulating base material, 
The process which fixes the 1 st semiconductor chip on said conductor pattern, 
The process which forms a terminal on the electrode of the 2nd semiconductor chip, 

The process which piles up said 2nd semiconductor chip on said 1st semiconductor chip, and joins said terminal 

-6- 



and said conductor pattern electrically, 

The manufacture approach of the semiconductor device characterized by ****(ing). 
[0049] 

(Additional remark 8) The manufacture approach of a semiconductor device given in the additional remark 7 

characterized by using a metal bump as said terminal. 

[0050] 

[Effect of the Invention] 

Since according to this invention the 1st terminal, is prepared between the electrode prepared in the overhang 
section of the 2nd semiconductor chip, and the conductor pattern on an insulating base material and they were 
electrically connected as explained above, it can prevent the 1st terminal's serving as a support, the overhang 
section of the 2nd semiconductor chip not bending at the time of manufacture, and a crack and a chip crack 
arising in the 2nd semiconductor chip. 
[0051] 

And since this advantage is acquired without preparing a limit in the amount of overhangs of the 2nd 
semiconductor chip, how to combine the 1st and 2nd semiconductor chip can offer the stack MCM of the chip 
configuration of breadth and a more extensive form. 
[0052] 

Moreover, the mechanical strength of the layered product of the 1st and 2nd semiconductor chip can be 

strengthened by pasting up the 1st and 2nd semiconductor chip through a glue line. 

[0053] 

In addition, even if it prepares the 3rd semiconductor chip on the 2nd semiconductor chip and prepares the 2nd 
terminal between the overhang section of the 3rd semiconductor chip, and the conductor layer on an insulating 
base material, the same advantage as the above can be acquired. 
[0054] 

And the 2nd terminal with comparatively high height is realizable by using a metal bump as the 2nd terminal in 

piles two or more steps. 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the semiconductor device concerning the conventional example. 

[Drawing 2] It is the expanded sectional view of the semiconductor device concerning the conventional example. 
y [Drawing 3] It is the sectional view (the 1) showing the manufacture approach of the semiconductor device 

concerning the gestalt of operation of the 1 st of this invention. 
' [Drawing 4] It is the sectional view (the 2) showing the manufacture approach of the semiconductor device 

concerning the gestalt of operation of the 1st of this invention. 
. [Drawing 5] .It is the sectional view of the. semiconductor device ..concerning the gestalt of operation of -the. 2nd of - 

this invention. 

[Description of Notations] 

1 24 [ — Core base material, ] — A wiring substrate, 2 — 3 A soider bump, 12 — An electrode pad, 4 5 — A 
bonding pad, 6 — A lower-berth semiconductor chip, 8 — Upper case semiconductor chip, 9, 13, 26, 29, 34 — An 
electrode, 10 — A bonding wire, 1 1 — Mold resin, 20 — An insulating base material, 20a — 21 A through hole, 23 
— Conductor pattern, 25 [ — A glue line, 32 / — Mold resin, 33 / — The 3rd semiconductor chip, 35a, 35 b — Au 
stud bump 37 / — Solder resist, 37a / — Opening, 38 / — External connection terminal. ] — The 1st 
semiconductor chip, 27, 30, 35 — A metal bump, 28 — The 2nd semiconductor chip, 31.39 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the semiconductor device concerning the conventional example. 
[Drawing 2] It is the expanded sectional view of the semiconductor device concerning the conventional example. 
[Drawing 3] It is the sectional view (the 1) showing the manufacture approach of the semiconductor device 
concerning the gestalt of operation of the 1 st of this invention. 

[Drawing 4] It is the sectional view (the 2) showing the manufacture approach of the semiconductor device 
concerning the gestalt of operation of the 1 st of this invention. 

[Drawing 5] It is the sectional view of the semiconductor device concerning the gestalt of operation of the 2nd of 
this invention. 
[Description of Notations] 

1 24 [ — Core base material, ] — A wiring substrate, 2 — 3 A solder bump, 12 — An electrode pad, 4 5 — A 
bonding pad, 6 — A lower-berth semiconductor chip, 8 — Upper case semiconductor chip, 9, 13, 26, 29, 34 — An 
electrode, 10 — A bonding wire, 1 1 — Mold resin, 20 — An insulating base material, 20a — 21 A through hole, 23 
— Conductor pattern, 25 [ — A glue line, 32 / — Mold resin, 33 / — The 3rd semiconductor chip, 35a, 35 b — Au 
stud bump 37 / — Solder resist, 37a / — Opening, 38 / — External connection terminal. ] — The 1st 
semiconductor chip, 27, 30, 35 — A metal bump, 28 — The 2nd semiconductor chip, 31.39 



[Translation done.] 
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03 (b) jcjjH-J; il¥f*f'7^2 5<DMM2 6±K, M^-tfAu^^y K^V^©^l/^7' 
2 7 fctf-zW?^ -f V^:fr5^K:<fc!3^J*U -tai/Sr***^*— 1"2 1 fcmftttteSfrfrS-ltS. t^fettt 

*tteJ:!>, Ii^#fy7'2 5#t»;^-y2 i±fcH**h,<5r 
[0 0 2 4] 

^•f l^#fy/2 514, tia*±#9<0'V*-$*0ff3&*<i-'*<* 111 0 0 /im£ATfc#ff*tS;h.TV* 
5. 
[0 0 2 5] 

S3 (c) ^^-f-»fffi«lit*#5^-eroxmfco^TSiWi-5. 

[0 02 6] . ' 

4f . ^ 1 S'7'2'5 i D'tW-r X«S^#V^2#t«:f-y7'2 8-fcfllSU ^©182 9_tKAu** 

yK^^fO^y?' (JRlMm 3 0t#-/i'JK>^ f -f^*«<»tJ:9»i«i-5; *fc\ ^2^#^s/7° 
2 8(4, ffi*±#!^V^— ^**SMfc'* v< <» 1 0 0 n mEATf-*J?'(t:**tTV>5. ^JS^VT* 3 0 

5 0 ^mlftitS. 
[0 0 2 7] 

mS2 9 asjBi 2 5.o±4»bK!)fflU, ^©t«2 9±ro^m^V7"3 ods^^'^-^2 l teSSrt" 

S4 5fwi-S (IRIHO^-^-^v^ttSr^HH) . 
[0 0 2 8] 
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SrtfCit)., 3 0Srf^-V2 lK1g^#jt^g-££ii:3 0 Sfl 2 ^ ^ 2 8 
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->Vi£^ A^V^tt-ZJeffi O^kteHy. Au^^j/M^3 5a, 3 5 b tZStMiiX^^M^y (« 
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^Id <fc 0 3 5 Wffi £ HUK 2 5 0 ju ml« £ JfcttWM < ft 5 . 
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[0 0 3 8] 



ft Bfi 2004-79923 



(6) 
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1, 2 4-K*l£:R > 2~f±A,*:/<>'7\ 3, 1 2-tft'<y K, 4-a7*tt, 6™#^^yK, 6 -T 
5* 7\ 8-±Wt*$mfr?-y7. 9, 1 3, 2 6, 2 9, 3 4-Sffi, 1 V^y-f ir, 11- 
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